MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.03.04 DiieKTPOHUKA H HAHOJIEKTPOHUKA
HaumeHnoBanune o6pa3oBaTejibHOI mporpaMMbl. CBeTOTEXHHKA M HCTOYHHKH CBETa
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OCBETUTEJIBHBIE INTPUBOPHI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.07

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

7 cemecTtp - 32 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

7 cemecTp - 32 yaca;

KoncyabTanum

7 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

7 cemecTp - 97,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:

TecTtupoBaHue

JlaGopaTopnasi pabora
PacueTHo-rpadgmueckasi padora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Iesb ocBOeHNs TUCHUIVIMHBI. U3YYEHHE OCHOBHBIX JIEMEHTOB M XapaKTEPUCTUK OCBETUTEIBHBIX
npuOOpOB, ONTUYECKHX CUCTEM, NPHHLIUIOB (OPMHPOBAHUS CBETOBOTO Iydka. OCBOCHHE METOJIOB
pacdera OCBETHTEIBHBIX MPHUOOPOB: MeTOAa OanaHca MOTOKA M METOAA JIEMEHTAPHBIX OTOOpaKeHHH.
W3ydenne NpUHLIMIIOB TOCTPOCHHUS KPHUBBIX CHJIBI CBETAa M OIpeaesieHue Kod(p(UIMeHTa MOoJIe3HOro
JICUCTBHS OCBETHTEIILHOTO MPHOOPA.

3agaum JUCHMIIMHBI

- U3YUCHHUC HOpMaTHBHOﬁ JOKYMEHTAIIUHU 110 OCBETUTCIIbHBIM an60paM;;
- OCBOCHHEC OCHOBHBIX METOJOB paCUYCTa OINTUYICCKUX U CBCTOPACIIPCACTIAIOIIUX CUCTEM

OCBCTUTCIIBHBIX HpI/I60p0B;;

- I3YYCHHE MaTEPHUAJIOB, IPUMEHIEMBIX IPU MPOU3BOACTBE OCBETHTEIHHBIX TPUOOPOB, U
BIUSHUS UX Ha cBetopacnpezaenenue u KIIJ[ ocBeTuTensHbIX TpuOOPOB;;

- IPUOOPETEeHNE 3HAHUH, TO3BOJISIONINX TPUHUMATH U 00OCHOBBIBATh KOHKPETHBIC TEXHHUUECKUE
pelleHus Mpyu BbIOOpPE UCTOUHMKA CBETA JJIs KOHCTPYUPOBAHUS OIPEIEICHHBIX CBETOBBIX IPUOOPOB.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-1 Crocoben
OCYIIECTBIISATh
IIPOEKTUPOBAHKE, PACUETHI
U KOHCTPYHPOBAHHUE,
U3MEpECHHE IMapaMeTPOB
CBETOTEXHHUYECKOTO
000pyI0BaHusl, OCBAaHBATh
TEOPETUIECKYIO U
MPUKIATHYIO POTOMETPHUIO

N 1-2nk-1 [IpoekTupoBanue u
pacyer CBETOBBIX PHUOOPOB,
TOM YHCJIE CO CBETOIUOAMU

o]

3HATH:

- OCHOBHBIC 3aKOHBI ONITHKH U
XapaKTePUCTHKU OCBETUTEIIBHBIX
pUOOPOB;;

- THIIBI ONTHYECKUX CUCTEM, UX
0COOEHHOCTH H YCJIOBHUS IPUMEHCHUSI.

YMETB:
- IPOBOJUTH CPAaBHEHUE MPEUMYILECTB U
HEJOCTATKOB PAa3JIMYHbIX BAPHAHTOB
pELIEHN, HAaXOIUTh ONITUMAaIbHbBIN
BAPUAHT ONTHUYECKON CUCTEMBI
OCBETUTEIHHOTO TPUOOPa;

- pacCUMTHIBaTh CBETOTEXHUUECKHE
napameTphbl U XapaKTEePUCTUKU CBETOBBIX
npuOOpOB.

ITK-1 Crocoben
OCYIIECTBIISATh
NPOCKTHPOBAHUE, PACUETHI
U KOHCTPYMPOBAHUE,
U3MEpPEHUE MapaMeTPOB
CBCTOTCXHHNYCCKOI'O
000pyI0BaHus1, OCBAMBATh
TEOPETUYECKYIO U
NPUKIAJHYIO HOTOMETPHUIO

NJ-3nk-1 KonctpynpoBanue
CBETOBBIX MPUOOPOB, B TOM
YHCJIE CO CBETOINOIAMH,
pa3zpaboTka TpeOOBaHUN K
rapaMeTpam CBETOBBIX
npudopoB

3HaTh:

- OCHOBHBIE DJIEKTPUUECKHUE U
CBETOTEXHUYECKHE NTapaMETPhI CBETOBBIX
npuOOPOB U MX 3aBUCUMOCTH OT BHEIIHUX
YCIIOBHMI M KOHCTPYKTHBHBIX IaPAMETPOB;
- DJIEMEHTBI KOHCTPYKIIMY OCBETUTEIIBHBIX
puOOpPOB, NX HA3HAYEHHE, OCOOCHHOCTH,
MaTepuaibl, U3 KOTOPBIX OHU
W3TOTaBIUBAIOTCS;.

YMETB:
- HCII0JIb30BaTh OCHOBHBIE 3aKOHBI

CCTCCTBCHHOHAYYHBIX JUCHUIIINH,
MNPUMCHATH METOAbI MATEMATHYCCKOT'O
aHaJInu3a IJIs1 BBIABJIICHU S
CCTCCTBCHHOHaquOﬁ CYHIHOCTHU HpO6J’I€M;
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

- pacCUUTHIBATh U ONPEICIIATD
CBETOTEXHUYECKUE XapPAKTEPUCTUKU
OCBETUTENbHBIX IPHOOPOB, OLIEHUBATh
COOTBETCTBHUE NMPHOOPA BBHIITOTHAECMOMN
3ajaue.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM Ipo(eCCHOHAIbHOW 00pa3oBaTeNbHON Iporpamme
CaerorexHuka U nctounuku ceera (nanee — OIIOI), nanpaBnenus noarotosku 11.03.04 Dnekrponuka u
HaHORJIEKTPOHHKA, YpOBEHb 00pa30BaHus: BbICIIee 00pa3oBaHue - OakanaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMEHHSIM:

- 3HaTh JuciuniarHa 6a3upyercs Ha CleAyoUX Jucuuiiniax: «dusuka», «Beicias MaTeMaTukay,
«VICTOYHUKH ONTHYECKOr0 U3IIYyYEHUS, IyCKOPETyJINPYIOLIUE alapaTsl U CUCTEMBI YIIPABICHUS
ocBeleHnemM», «OCHOBBI CBETOTEXHUKHN

PesynbTarel 00yueHus, MOTYYCHHBIE TIPU OCBOSHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHUIUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 Buner 1 16 7 4 - - - - - - - 12 - Tloozomoexa Kk meKywemy KOHmpoio:
XapaKTepUCTUKH [MoBTOpenue Marepuaia no paszaeiy "Bunst u
OCBETUTEIIbHBIX XapaKTEePUCTUKU OCBETHTENLHBIX IPHOOPOB"

pudopoB CamocmoamensHoe usyuenue
11 Hcropus 8 2 - - - - - - - 6 - meopemuueckozo mamepuana: N3ydenne
OCBETHTEJILHBIX JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
pudopoB. McTouHnku "Buzbl 1 XapaKTEpPUCTUKN OCBETUTENBHBIX
CBETa M OCBETUTEIbHBIC pudopos"
puOOpHI. H3yuenue mamepuanog 1umepamypHbix
1.2 Buner u 8 2 - - - - - - - 6 - UCHIOUHUKO8:
XapaKTEePUCTUKU [5], 18-45
OCBETHTENBHBIX
npudopos. CTaHmapThI.
Karanorn
IIPOU3BOUTENICH
OCBETUTCIIBHBIX
IpuOOPOB.

2 Konctpykuus u 16 4 - - - - - - - 12 - IlodzomogKa K meKyuiemy KOHmMpOio:
METOJIbl pacuéra [ToBTOpEeHue MaTepuaa no paszieity
OCBETHUTEJIbHBIX "KoHCTpyKIIuS 1 METOABI pacuéra

ipudopoB OCBETHTENHHBIX MPHOOPOB"
2.1 Martepuansl 8 2 - - - - - - - 6 - Camocmoamensroe usyuenue
OCBETHTENBHBIX meopemuueckozo mamepuana: Vsydaenue
ipudopoB JIOTIOJTHUTEBHOTO MaTepHaia o pas3zierny
2.2 Meronb! pacuéra 8 2 - - - - - - - 6 - "KoHcTpykuus u MeTobl pacuéra
OCBETHTENBHBIX OCBETHTENHHBIX MPHOOPOB"
ipudopoB H3yuenue mamepuanos numepamypHoix

UCMOUYHUKO06.
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[1], 10-80

3 [TposkeKTopHI C 16 4 - - 12 Ilo0dz0mogKa K meKyuiemy KOHmpoio:
napaboI0uIHBIMU [ToBTOpEeHe MaTepuaa o paszaety
OTpaXaTeJsIMH "ITposkeKkTopsI ¢ MapaboIONTHBIMU
3.1 [MTapabGonounHbrii 8 2 - - 6 oTpaxarensimu’
OTpaXaTelb Camocmoamenvroe usyuenue
3.2 Abeppanus. 8 2 - - 6 meopemuuecko20 mamepuana: Visyacane
Pacdokycuposka JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"IIposkeKTOpHI ¢ TapaboIOUTHBIMH
oTpakaTeIsIMu"
H3yuenue mamepuanog iumepamypuoix
UCIOYHUKOB:
[4], 45-75
4 Pacuer KCC 16 4 - - 12 IlodzomogKa K neKyuiemy KOHmMpoio:
MIPOKEKTOPOB [ToBTOpenue marepuana no pasaeny "Pacuer
4.1 Pacuér 8 2 - - 6 KCC mpoxexropos"
CBETOpacIpeAeICHUs Camocmoamenvnoe usyuenue
MIPO’KEKTOpa C meopemuyueckozo mamepuana: Vzyaenne
apaboIONTHBIM JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
oTpaxareneMm. BiusHue "Pacuer KCC nposxextopos"
rapamMeTpoB H3yuenue mamepuanog 1umepamypnbix
otpaxarenst Ha KCC. UCMOYHUKOB:
dopmupoBaHue [2], 1-120
CBETOBOTO ITy4Ka
MPOXKEKTOpa
4.2 [TposxexTopsI 8 2 - - 6
3aJIMBAIOILETO CBETa C
napaboNOUINHAPUIEC
KUMH U (areTHBIMU
OTpaXaTessIMU
5 Huddysssie u 80 16 32 | 16 16 Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
TIPETOMIISTIOLIIE [ToBTOpEHNEe MaTepuaa Mo paszaery
ONTHYECKUE CUCTEMBI "Inddy3Hble 1 TPETOMIISIOIINE ONITHYECKHE
5.1 OcBeTuTeNbHbIE 12 6 - - 6 cucTteMsl”
IpUOOPEHI C Camocmoamenvnoe uzyuenue
MPEJIOMIISIOIINMHU meopemuueckozo mamepuana: Vsydaenue
ONITHYECKUMHU JIOTIOJTHUTENIBHOTO MaTepHaa o pas3zierny
CUCTEMaMH "Muddy3HbIe U TPETOMIISIONTNE ONITHIECKHIE
5.2 CBETHJILHUKH C 68 10 32 | 16 10 CHUCTEMBI"




H3yuenue mamepuanog 1umepamypHsix

muddy3HbIMU
OTpaKaTeJsIMUu UCMOUYHUKO06.
[3], 50-85
DK3aMeH 36.0 - - - 0.5 - 33.5
Bcero 3a cemecTp 180.0 32 32 16 0.5 64 335
Hroro 3a cemecTp 180.0 32 32 16 2 - 0.5 97.5

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTAUU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM IpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aesaam
muctuiuinaer, CP — camocrositennbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Buovl u xapakxmepucmuxu oceemumenbHbix npubopos

1.1. Ucropus ocBeTUTENBHBIX MPUOOPOB. ICTOUHUKH CBETA U OCBETUTEIbHBIE TPUOOPHI.

[lepBble UCTOYHUKH cBeTa. MacisiHbIE JIaMITbl, CBEYH, KEPOCUHOBBIC JIaMIbl. CTallMOHAPHBIE U
MEPEHOCHbIe CBETWIHbHUKHU. ONTHUYECKHWE CHUCTEMBl B CBETHJIbHUKAX. BO3HMKHOBEHHE Ta30BOTO
ocsenieHus. [Imocel 1 MUHYCBI Ta30BOT0 OCBEUICHUsI IOMOB U yiull. [losiBlieHHE 3JIEKTpUUECKUX
JamMn W SJEKTPUYECKUX CBETUIbHUKOB. Jlammbl HakanuBaHus. JIIOMUHECLEHTHBIC JIAMIIBI.
WcTounnkuy cBeTa BHICOKOTO JaBICHUS. .

1.2. Buapl 1 XapaKTepUCTUKH OCBETUTEIBbHBIX MpuOopoB. Ctanmaptel. Katamoru
IIPOU3BOJUTENIEN OCBETUTEIBHBIX IIPUOOPOB.

Ocgerurenbubie puoopsl (OI1) 1 ux MecTo B CBETOTEXHHUECKOM Tpuaae. CBETOBbIC TPHOOPHI:
OCBETUTENbHBIC TPHOOPHI U MPUOOPHI JJIsi CBETOBOM curHanu3zauuu. OnpeereHne 0CBEeTUTEIbHBIX
npubopoB. Onrtuueckas cucrema u BuAbl onTuueckux cucteM. Crtpoenue OIIl. CeTunbHUKH,
OpOXKEKTOphl,  mpoekrtopbl.  Kiaccupukauust  cBerunbHukoB.  JledctBytomue  ['OCThL
OkcrutyarauroHHble xapaktepuctuku OIL: kareropusi pazMenieHus, KIMMaTHYeCKOE UCIIOJIHEHHUE,
cTerneHb 3aluThl [P, Kiacc 3aluThl OT MOPAKEHUS JIEKTPUUYECKUM TOKOM, 10>Kapo0e30I1acHOCTb,
B3pbIBOOe3onacHocTh.  CBertorexHuueckue — xapaktepuctuku  OIl. Kmaceer  OII mo
ceeropacnpeneneHuto. Kpussie cuibl ceeta (KCC) OIl. doroMerpudeckoe Te€IO0 U CIOCOOBI €ro
cedeHus Habopamu miockoctel. [IpencraBieHre KpUBBIX CUJIbI CBETa CBETUIILHUKOB B CTaHAapTax
U KaTaJorax IPOU3BOJIUTENIEH COCBETUTENbHBIX MpUOOpOB. TuHIBI KPUBBIX CHJIBI CBETa
cBeTbHUKOB. Koadduiiment dhopmbl kpuBoii cuiibl ceeta. Tun ycinoBHoi sxBaTopuanbaoit KCC u
THUII CBETOPACIIPEACIICHUS B 30HE CIENUMOCTH (IJI1 CBETHJIBHUKOB Hapy)KHOI'O OCBeElLleHUs). Tumsl
CBETOpACHPECICHNUS TPOXKEKTOPOB, Yroll paccesHUs. 3allUTHBIA Yrol OCECHMMETPUYHBIX U
NPOTSDKEHHBIX ~ CBETHJIBHUKOB.  SIpKOCTHBIE ~ XapakTepucTHKH.  [abapuTHas  SIPKOCTb.
Hepasaomepuocts sipkoctu. Koaddunument nonesnoro nerictusa. Cseroas otnada Ol (mst OIT
co ceeroauoaamu). Koaddurment cerooit otaaun. KosadduimeHT ncnoap30BaHusi ONTHUYECKOTO
yerpoiictBa. DxcmuryatanuonHslii KIT/I. Pacuer KIIJ] meromom Gananca moroka. Bo3moxkHocTn
nossitieHust KIIJ1. Koadpdumment ycunenus. Cpox ciyxOb1 OIl. 3apyOexHble XapaKTepUCTHKU
s dexruBnoct OIL..

2. Koncmpyxkyus u Memoobl pacyéma 0CceemumenbHblx }’ZDZ/I6OD06

2.1. Marepuaisl OCBETUTEIbHBIX TPUOOPOB

Martepuansl B CBETOTEXHUKE: CBETOIPOITYCKAIOUINE, CBETOOTPAXKAIOIINE U KOHCTPYKIIMOHHBIE.
Caeronponyckaromme MaTepHaibl: MPO3payHble M CBETOPACCEUBAIOLIUE. XapaKTep MPOIyCKaHUs
cBeta. MHTerpasibHbli W CHEKTpaJibHbI  KO3(QuuueHT nponyckanus. CunukaTHbIE
CBETONPOMYCKAIOIINE MaTepuaibl (CTEKJIO pasiMYHbIX BUAOB). ILMIOCBI M MUHYCBI CHIMKATHBIX
MaTepuaioB. 3aKanuBaHue cTekia. [I[pumMepsl IpuMeHeHus pa3HbIX BUAOB CTEKOJ B OCBETUTEIbHBIX
npubopax. OpraHudeckre CBETONPOMYCKAIOIINe MaTepHaibl (MOJIMKapOOHAT, MOJTUMETUIIaKpUIIaT,
noymmctupo). IImrockl U MUHYCBHI OpraHudeckux MartepuanoB. CBeroctabunusanus. [Ipumepsr
IPUMEHEHNS OPraHMYECKHX MaTepHalloB B KauyecTBE paccenBarened n 3amuTHbIX cTékos B OII.
CerooTpaxaromue Marepuainbl. XapakTep OTpakeHus cBera, mpumepsl. OOpaboTka
cBeTooTpaxkarouux nosepxHocteil B OIl. CoBpeMeHHbIE CBETOOTpAXKAOLIUE MaTEPUAIIbI, IPUMEPHI
OIl.

2.2. Metoabl pacuéTa OCBETUTENIBHBIX PHOOPOB

[Ipsimast u obOpatHas 3amada pacuera OII. OOmias xapakTepuCTHKa METOJOB pacyera
ONTUYECKUX CHUCTEM OCBETUTENIbHBIX NMpHOOpoB. Metox GanaHca moToka. MeToJ 3JeMeHTapHBIX
otoOpaxenuil. Merog oOpatHoro xoxa sydeil. Merox Monre-Kapno. duddepenunanbHoe
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ypaBHEHHUE 3epKaIbHON MOBEPXHOCTH B MOJSPHBIX KoopauHaTax. TpaccupoBouHas GyHKIUs. Bus
TPAaCCUPOBOYHBIX (PYHKITMH. 3aBUCUMOCTh (OPMBI 3E€pPKATBHOTO OTpakaTels OT BhIOOpa
TpaccupoBOoYHOW (yHKIHH. KpyTH3Ha TpacCHpOBOYHON (YHKIMHM M KOHIICHTPAIMSI CBETOBOTO
notoka. JuddepennuanbHoe ypaBHEHHE 3€pKajlbHOW MOBEPXHOCTH B  MPSMOYTOJIbHBIX
KoopauHatax. Pemienune oOpaTHOW 3amauM MeTOJOM OallaHCa TOTOKA. MeToa 3JeMEHTapHBIX
otobpakeruit (20). ITlonsTue snemeHTapHoro otoOpaxkeHus. CBOHCTBA M XapaKTEPHUCTUKH
AIIEMEHTAPHBIX 0TOOpakeHU. Popma U pa3Mephl HIEMEHTAPHBIX OTOOpPaKEHUH NSl 3€pKaJIBLHOTO
onTuyeckoro nsyeMeHta. OToOpa)keHHME MOBEPXHOCTH ONTUYECKOTO YCTpOoWcTBa Ha rpaduxe
HOJISIPHBIX KOOPAMHAT M HaHeceHue Ha Hero cienoB DO. O6macts cieno oceBbix yueit (OCOJI).
[TonsiTe 30HBI oTpaxkareis. 30HaJbHOE oTOoOpakeHue. [loHSATHE CBETION TOYKM ONTHUYECKOTO
ycrpoiictBa. [loctpoenue durypsl oroOpaxenus cBerinon yactu. KordduimeHT 3amonHeHnus 30HblI
ONTHYECKOTO YyCTpOCTBa cBeTolM 4acTtbto. Haxoxnaenune cunel cBerta OII B 3amaHHOM
HaIlpaBJICHUU.

3. HDOJfC@KI’I’ZODbl C naDa60ﬂ0u0HblMu ompascamessimu

3.1. ITapabGosoniHBINA OTpaXKaTeib

VYpaBHEHHE KPHUBBIX KOHHUYECKHUX CeUYeHUU. Vcronb30BaHHME KPUBBIX KOHUYECKUX CEUCHUU B
KadecTBe NpoMIsi 3epKaTbHOTO OTpaxareis. OnTHueckoe cBOMCTBO mapadousbl. [IpoxeKTopbl
JAIbHETO JCWCTBHUS W MPOXKEKTOPHI 3alMBalolero ceera. I[IposkeKTopsl ¢ mMapaboIoUIHBIMU
oTpaxarensimMu. Pacuer mapa®olOMAHBIX CTEKISHHBIX OTpakaTtesned. Tpu  KOMIIOHEHTHI
OTPaXEHHOTO CBeToBOro moToka. KomapaGomouaneie oTpaxkartend. OnTUYeckwii pacuer
konapabosonya. JIBoiiHOW mapaboNOWMIHBIA  OTpakaTellb. 3akoH Mamxkena. [Ipumepsl
MIPOXKEKTOPOB ¢ napadonouanbiMu otpakarensimu u ux KCC.

3.2. AGeppanus. PacokycupoBka

PacuerHas u TexHomorumueckas abepparus. 3oHanbHBIA (okyc. [IpomonpHas u momepedHas
abepparus oTpaxkarens. YTJoBas U JHHeHas abeppanus. JleiictBue abeppanuu Ha D0. Brnusnaue
Masioif u OonblioN abeppanuu Ha 30HanbHOEe oToOpaxeHne M Ha KCC mapaboiouaHoro
otpaxarens. PacgokycupoBka. [leficTBUTENbHBIN QOKyC oTpakaTens.

4. Pacuem KCC npoowcexmopos

4.1. Pacuér cBeTopacnpeeneHus MpokKeKTopa ¢ NapaboIouHBIM OTpaxkareneM. BinsHue
napaMmeTrpos oTpaxareins Ha KCC. dopMupoBaHye CBETOBOTO ITy4Ka IPOKEKTOPa

BoiBon Qopmynbl uisi KpUBOM CHJIBI CBETa MapaOOJIOMJAHOIO MPOXKEKTOpa HpH IIapOBOM
uctouyHuke cBeta (aHamutuyeckuii Metop pacueta KCC). Pacuer KCC mpoxekTopa 30HaJIbHBIM
METOJIOM, YYET BIMSHUS Majod W Ooibinod abeppanuu. BiausHue mapaMmerpoB oTpaxkaresis Ha
KCC. ®opmMmupoBaHue CBETOBOI'O IydKa MPOXKEKTOpa (paccTOSHHE MOJHOTO CBEUEHUS, IIMPHUHA
My4yKa, 30Ha OOpaTHBIX KBAJIPaToOB).

4.2. IIpoxKeKTOPbI 3aJIMBAIOIIETO CBETA C MapadOoIOIMINHIPUIECKUMHU U (alleTHBIMU
oTpaxkaTeasiMu

[Tapabononunuuaprueckue U (aneTHple oTpaxkareau. X0 Jydei B mapaboIoInHAPHIECKOM
3epKAIbHOM OTpakaTese. 30HAIbHBIN U 0€330HaIBHBIM METO pacueTa Cuiibl cBeTa. CBeTiast 4acTh
napaboNIOIMIIMHAPHYECKOro oTpaxkarens. KpuBas cuiibl cBETa B MEPHAMOHAIBHOHN IUIOCKOCTH
(anamuTnueckuil u 30HaNbHBIN MeTon). KCC B skBaropuansHoi miockoctd. KpaeBoit u TopueBoit
¢ dexThl. [Ipumeps! TpoKEKTOPOB ¢ MapadboNIOMINHAPHUeCKUMH oTpaxarensaMu 1 ux KCC.

J. ﬂud)d)VS‘Hble U npejiomiarnuue onmudecKue cucmembl




5.1. OcBetuTenbHbIe TPUOOPHI C MPETOMIISIONIUMH ONTUYECKUMU CHCTEMaMH

JuckoBble 1 nunuHAprdeckue JTuH3bl Openens. OcoOEHHOCTH U MpeuMyIIecTBa JIMH3 OpeHens
[I0 CPAaBHEHUIO C IUIOCKOBBIMYKJIbIMU JuH3aMu. [Ipumepst OIl ¢ nunzamu @penens u ux KCC.
[IpsamMoii W KpPUBOJMHEHHBIA Hecymud ciaoil. JluonTpuueckuii >JaeMeHT JHUH3bl DpeHens.
AnnapoBckuii npoduns. Katannontpuyeckuii snemenT aun3bl @penens. Pacuér nmpenoMiisiromero
3JIEMEHTA C MPSIMBIM HECYILLUM CJIOE€M M pacuéT OCEBOM CHUJIbI CBETA AUCKOBOM JIMH3bI.

5.2. CBeTmiibHUKY C TUQPPY3HBIMUA OTpasKaTeIIMU

Pacuer kpuBbIX cmibl cBeta M Ko3(¢uiueHta mnosne3Horo aedcrteus. KoapduuneHnt
MHOTOKPaTHBIX OTpakKeHUU. OCECUMMETPUYHBIH CBETWJIBHUK M HIPOTSHKEHHBIA CBETUJIBHHUK C
JIOMHHECLUEHTHbIMU Jamramu. [losiHoe cBedeHue M SIpKOCTh CBETOBOIrO OTBepcTHs aAuddysHoro
OTpaxkaTeJsl.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Pacuér KCC u KII/] cBeTH/IbHUKA € 3€pKaIbHBIM OTpa)KaTelIeM;
2. Pacuér xapakTepucTHK IpOKEKTOpa ¢ MapaboIOMINHIPUYECKUM OTpakaTeseM;
3. Pacuér KCC u KI1/] cBetnnbauKa ¢ 1uHy3HBIM OTpaxkaTeneM;
4. AGepparnus. PachokycupoBka;
5. O01ue 1 yaCcTHbIE XapaKTEPUCTUKHN OCBETUTENIbHBIX TPUOOpoB. PaboTa ¢ karajgoramu;
6. Biiusiaue napamerpoB orpaxatens Ha KCC npoxekTopa;
7. [IpoxkexkTop ¢ mapaboIOUIHBIM OTpaxkaTeiaeM. Pacuét xapakTepucTuK..

3.4. Tembl 1a60paTOPHBIX PadoT
1. Pabora c IES-¢aitnamu u qpyrumu popmaramu GOTOMETpUUECKUX (PailsioB;
2. UccnenoBanue 3JIeMEHTapHBIX OTOOpaKEHUN 3epKAIBHOTO OTpaXkaTesis, paboTaroIero ¢
WIMHAPHUYECKUM H TIPSIMOYTOJIBHBIM CBETSIIUMU TEIaMU;
3. UccnenoBanue npubopa mpokeKTOPHOTO Ki1acca ¢ mapaboJouIHBIM OTpaskaTesIeM;
4. UccnenoBanue nudPpy3HOro TIOMUHECIIEHTHOTO CBETUIILHUKA.

3.5 KoncyabTanuu

Ipynnoewie koncyremauuu no paszoeiam oucyuniunsl (I°K)

1. OOcyxnaeHue matepuaioB No KeicaMm paszzena "Bunubl n XxapakTepUCTUKH OCBETUTEIbHBIX
nprdopos"

2. OO6cyxneHue MarepuanoB Mo Kkeiicam paszzaena "KoHCTpykuus M MeTOAbl pacuéra
OCBETUTEIbHBIX TPUOOPOB"

3. OO6cyxneHue MarepuaioB mo keiicam paznena "IIpoxkekTopbl ¢ mapaboJOUIHBIMU

oTpaxxateiasimMu"

O6cyxaenue marepuaioB no keiicam paszzaena "Pacuer KCC nposxexkropos”

5. OOcyxnenue wmaTepuayioB T0 Keiicam paszaena "Iuddy3apie u mpemomiisioniye
ONTUYECKUE CUCTEMBI"

Ea

Texywui koumpoas (TK)

1. KoncynpTanuu HampaBieHbl Ha NMOJYYEHUE MHIMBUAYAIBHOTO 3aJaHMs JUIS BBITOJTHEHUS
KOHTPOJIBHBIX MEpONPUATHI MO paszneny "Buapl M XapaKTEepHUCTUKH OCBETUTEIbHBIX
npubopos"”

2. KoHcynpranuu HampaBieHBl Ha MOJMyYeHHE WHAWBHIYAITBHOTO 3aaHUS JIJISl BHITTOJTHEHHUS
KOHTPOJIBHBIX ~ MeponpusATHil 1o pasgeny "KoHCTpykmuss M MeToabl  pacyéra
OCBETUTEIbHBIX MPUOOPOB"
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3. KoHcynbTanuu HarpaBJIeHbl Ha MOJTYYCHHE WHIUBUIYaTHHOTO 3aJaHUS ISl BBITOJHEHUS
KOHTPOJIBHBIX ~ Mepompusituid 1o  pazgeny "[Ipoxektopsl ¢  mapabOJOMIHBIMU
oTpaxareisimu"

4. KoHCynbTalluM HaIpaBJICHbl HA MOJTYYEHHE WHIUBUIYATbHOTO 3a/JaHUs JUIS BBIOJIHEHUS
KOHTpPOJIbHBIX MeponpusaTuii no paszaeny "Pacuer KCC npoxexTopos"

5. Koncynbranuu HanmpaBiieHbl HA MOJyY€HUE WHAUBUAYAIBHOTO 3aJlaHUS JJIS BBIIOJHEHUS
KOHTPOJILHBIX MeponpusasTuii no paszneny "duddy3Hble  IperoMIsionue ONTUYECKHe
cucreMsl"”

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeSyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

O1neHOYHOE CPEICTBO
(TN ¥ HAUMEHOBAaHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUS MO TUCIUILINHE Komst
COOTBETCTBUH C
(B COOTBETCTBHHM C pazneiiom 1) WHJIUKAaTOPOB n.3.1)
1]2[3][4]5
3HaTh:
THUIIBI ONTHYECKUX CHUCTEM, UX OCOOEHHOCTH M YCJIOBUS V-2 + TectupoBanue/Knaccuduxanus u
MIPUMEHEHUS ] XapaKTEPUCTUKUA OCBETUTEIBHBIX TPHOOPOB
OCHOBHBIC 3aKOHBI ONTHKH 1 XapaKTEPHCTHKH OCBETHTEIIBHBIX | 1y -2 + TectupoBanue/Knaccuduxanus u
npuOOpoB; XapaKTEPUCTUKU OCBETUTEIBHBIX TPHOOPOB
AJIEMEHTHI KOHCTPYKIIUUA OCBETUTEIbHBIX MPUOOPOB, UX TectupoBanne/KOHCTPYKIUS U METO/IbI
Ha3Ha4YeHHE, 0OCOOCHHOCTH, MaTEPHAJIbI, U3 KOTOPHIX OHU NJ1-3nk-1 + pacyeTa OCBETHTEIIbHBIX MPUOOPOB
M3rOTaBIMBAIOTCS,
OCHOBHBIE JIEKTPUYECKUE U CBETOTEXHUYECKUE MTAPaAMETPHI JlaboparopHasi pabota/Brinonnenue u
CBETOBBIX MPUOOPOB U UX 3aBUCUMOCTH OT BHENIHKUX ycinoBuid | MJ-3mk-1 + | 3ammTa 1a60paTOPHBIX padoT
Y KOHCTPYKTUBHBIX TapaMeTPOB
Ymersb:
pacCUUTHIBaTh CBETOTEXHUUECKHUE MapaMeTPhl U V-2 + TectupoBanue/Pacuér KCC npoxekTopos
XapaKTEPUCTHUKU CBETOBBIX MPUOOPOB
MIPOBOJIUTH CPABHEHHE NMPEUMYIIIECTB U HEOCTATKOB TectupoBanne/Knaccuduxanus u
Pa3JINYHBIX BAPUAHTOB PEIICHHUM, HAXOJAUTh ONTUMAJIbHbIN N-2nx-1 + XapaKTePUCTUKU OCBETUTENBbHBIX TPHOOPOB
BapHaHT ONTHYECKON CHCTEMbI OCBETUTENHHOTO Mprubopa
PacCUYUTHIBATh U ONPEACIISITH CBETOTEXHUUECKUE Pacuerno-rpadpuueckas
XapaKTePUCTHKU OCBETUTENBHBIX MPHUOOPOB, OLIEHUBATH N-3nk1 + | + paboTa/BeINoONHEHNE U 3alIUTa PACUETHOTO
COOTBETCTBHE MPUOOpPA BBHIOTHIEMO 3a1a4e 3aaHus
HCII0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TectupoBanue/IIpokeKTOpPHI C
JTUCITUTIINH, IPUMEHSITh METOJIBI MAaTEMaTHYECKOTO aHaIN3a N /I-3nx-1 + MapaboJIOMAHBIMHA OTPAKATEIIIMU
JUIS BBISIBJICHHS] €CTECTBEHHOHAYYHOMN CYITHOCTH poOiieM
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Knnaccudukanus u XapakTepUCTUKHA OCBETHTEIBHBIX pruOopoB (TecTrupoBanme)
2. KoHcTpyKuus u METO/Ipl pacueTa OcBeTUTENbHbBIX prudopoB (Tectuposanue)
3. [IpoxekTopsl ¢ mapadomonaHbIMu oTpaxkaTensmu (TectupoBanue)
4. Pacuér KCC npoxekropos (TectupoBanue)

Dopma peanmsanuu: [Iposepka 3ananus
1. BeinonHeHue u 3amuTa pacyeTHoro 3ananus (PacuetHo-rpaduueckas padora)

Dopma peanuzanuu: YcrHas popma
1. BeimonHeHue u 3amuTa J1abopatopHbIX padoT (JIaboparopras padoTta)

bamibHO-peHTUHTOBas CTPYKTYpa AUCLUILIINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE
Oxzamen (Cemecmp Ne7)

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Kapsxun, H. A. CBeToBbIe IpUOOPHI : YUEOHUK 10 clelaabHOCTH "CBETOTEXHUKA U HCTOYHUKH
ceera" / H. A. Kapsikun . — M. : Beicmas mkona, 1975 . — 335 c;

2. C. B. Kmomaukos, B. M. ABanecos, H. C. ITanteneeBa- "CBeToaHOIBI B OCBEIICHUN",
N3natenberBo: "MOCKOBCKHUN HHCTUTYT dHEProde30macHoOCTH U 3Heprocoepexenns (MUI3)",
Mockaa, 2014 - (274 c.)

https://biblioclub.ru/index.php?page=book&id=336038;

3. CnpaBouHas kHura no ceerorexuuke / Pex. 0. b. Aiizen6epr . — 3-e uzn., nepepa0. u jgom . — M.
:[6.m.], 2008 . — 952 c. - ISBN 5-87789-051-4 ;

4. Tpembau, B. B. CBeToBbIe MpUOOPHI : yUeOHHK /TSl BY30B IO crienHanbHOCTH "CBETOTEXHUKA U
uctounuku ceeta" / B. B. Tpem0au . — 2-e u3zg., nmepepad. u gon . — M. : Beicmras mkoita, 1990 . —
463 c. - ISBN 5-06-001892-X .;

5. 10. B. Aitzenbepr- "UTo HY»HO 3HATh O CBETHJIPHUKAX C JIIOMUHECIIEHTHBIMH JIAMITaMH ",
W3narensctBO: "OHeprus'", Mocksa, Jlenunrpan, 1964 - (75 c.)
https://biblioclub.ru/index.php?page=book&id=118057.

5.2 JInnieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoOe odecreyeHue:
1. Windows / OniepanimonHas cuctema cemeictpa Linux;

2. Acrobat Reader;
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3. Libre Office.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

2. baza nannbix Web of Science - http://webofscience.com/
3. ba3za nannbIx Scopus - http://www.scopus.com

4. dnexkrponHas oudmoreka MOU (b MOM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemeHunst Homep ayauropumn, OcHaienue
HAaMMEHOBaAHUEC
VYyeOHbIC ayIUTOPUU IJIS E-511, Aynutopust kadhenpsl CTOJI, CTYJI, JOCKA UHTEPAKTUBHAS,
MPOBEICHUS JIEKIITUOHHBIX "CserorexHuka" KOMIIBIOTEPHAS CETh C BBIXOJIOM B

3aHATUH U TEKYIIEro
KOHTPOJIS

HuTtepuer

E-513, Aymutopust xadenpst
"CBeToTeXHUKA"

CTOJI, CTYJI, JOCKa UHTEPAKTUBHAs,
KOMITbIOTEPHAs! CETh C BBIXOJOM B
HHTepHeT, KoMIIBIOTED
TIEPCOHAIBHBIN

VY4eOHble ayAUuTOpUU IS
MIPOBEICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

E-511, AynuTtopus xadenpbl
"CBeToTeXHUKA"

CTOJI, CTYJI, JOCKa UHTEPAKTUBHAs,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WNHuTtepHer

E-513, Aynutopus xadenpst
"CseroTexHuka"

CTOJI, CTYJI, 1I0CKa MUHTEPAKTUBHAs,
KOMIIBIOTCpHAad CCTh C BLIXOJA0OM B
HHTtepHeT, KOMIIBIOTED
MIEPCOHAJIbHBIN

Y4eOHble ayAUTOpUU IS
MIPOBEICHUS
1ab0paTOPHBIX 3aHATUN

E-514, JIaboparopus kadenpsr
"CBeroTexHuka"

CTOJI, CTYJI, TEXHUYECKas
ammaparypa, UHBEHTaph
CHelMaIU3UPOBAHHBIN, CTEH]T
1a00paTOPHBIN

VY4ebHble ayIUTOPUH IS
IIPOBEICHUS
IIPOMEKYTOUHOU
aTTecTaluu

E-511, Aynutopus kadenpsl
"CBeTtoTexHHKa"

CTOJI, CTYJI, JOCKAa UHTEPAKTUBHAS,
KOMIIBIOTEPHAs CETh C BBIXOJOM B
WNHTtepHer

E-513, Aynutopus xadenpbl
"CBeToTexHHKa"

CTOJI, CTYJI, JOCKa MHTEPAKTUBHAs,
KOMIIBIOTEPHAs! CETh C BBIXOZOM B
HHTepHeT, KOMIIBIOTED
IIEPCOHAJIbHBIN

ITomemenus s
CaMOCTOSITENIbHOM paObOTHI

E-506, KomnsroTepHsbIit Kacc 1o
KypcaM «OCHOBBI
CBETOTEXHUKN», «EcTecTBEeHHOE
U UCKYCCTBEHHOE OCBEILEHUE,
«KomneroTepHas rpadukay

CTOJI, CTYJI, KOMIIBIOTEP
NEePCOHAIBHBIH, KYpHAIIbI

ITomemenus s
KOHCYJIbTUPOBAHUS

E-627, KabuHeT coTpyIHUKOB

CTOJI, CTYJI, TKad

ITomemenus s
XpaHeHus: 000pyI0BaHUS
1 y4eOHOTO MHBEHTaps

E-628, Ilpouee kad. "Cerorex."

CTOJI, CTYJI, IKad
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OcBeturenbHble TPUOOPHI

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6

Knaccugukaius u XxapakTepUCTHKH OCBETUTENILHBIX MPHO0poB (TectupoBanue)
KoHcTpyKIust 1 METOIBI pacdyeTa OCBETHTEIbHBIX IpruOopoB (TectupoBanue)
[TposkekTopsl ¢ mapadononaHbiMu oTpaxareisivu (TecTupoBaHue)

Pacuér KCC npoxekropos (TectupoBanue)

Brimontaenue u 3amnuTa 1abopatopHsix padot (JJaboparopHas padota)
Brinonnenue u 3amura pacuetHoro 3ananus (Pacuerno-rpaduueckas padora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep N —— KM: 1 2 3 4 5 6
paznena Henens 4 8 12 16 16 16
KM:
1 Buapt 1 XapakTepUCTHKN OCBETHTEIBHBIX
puOOPOB
11 HcTopust 0OCBEeTUTENBHBIX TPHOOPOB. +
' VicTouHuKM CBETa M OCBETUTEINIbHBIE TPUOOPBHI.
Bupt 1 XxapakTepUCTHKN OCBETHTEIBHBIX
1.2 npubopos. Ctannaptel. Katamoru +
IPOM3BOJINTEIICH OCBETUTENBHBIX TIPHOOPOB.
5 KoHcTpykius 1 MeTo/ibl pacuéra
OCBETUTEIHHBIX TPHOOPOB
2.1 Martepuanbl OCBETUTEIBHBIX TPUOOPOB +
2.2 MeTob1 pacuéTa OCBETUTENBHBIX TPHOOPOB +
3 [TpoxexTopsl ¢ napaboIONIHBIMU
OTpakaTeIsIMU
3.1 [TapabononaHbIif OTpakaTeNb + +
3.2 Aoeppanms. PachokycupoBka +
4 Pacuer KCC npoxkekTopoB
Pacuér cBetopacnpeaeneHus MpoKEKTopa C
41 napaboJIONIHBIM OTpakaTeneM. Biusiane + +
' napaMmeTrpoB oTpaxareins Ha KCC.
DopMHpOBaHUE CBETOBOTO ITyYKa MPOKEKTOPA
[Tpo>keKTOpHI 3aJTMBAIOIETO CBETA C
4.2 apaloIONMINHIAPUYECKUMU U (alleTHBIMU +

OTpAXKATCIIAMUA

15




Huddy3Hbie 1 MPETOMIISIONINE ONITUICCKUE

5
CUCTEMBI
51 OcBeTuTeNbHbIC TPUOOPHI C MPETOMIISTFOIIUMHU 4
' ONTUYECKUMHU CUCTEMaAMHU
5.2 CeeTuibHUKH ¢ MU PY3HBIME OTpaKaTeIIIMH +
Bec KM, %: | 10 10 20 20 20 20
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